CBZ, potassium persulfate (PS), PMS (available as Oxone  , manufactured by DuPont), humic acid (HA), para-chlorobenzoic acid (pCBA), acetonitrile (HPLC grade), 5,5-dimethyl-1pyrroline N-oxide (DMPO), tert-butanol (TBA), and methanol (HPLC grade) were obtained from Sigma-Aldrich (St. Louis, MO, USA). Ultrapure water was used to prepare the tested solutions.
SI-2
where I0 is the initial loss rate of light emission and It is loss rate of light emission at reaction time t (min).
Text S4. Effect of leaching bismuth ion
The bismuth ion leaching from BiOX during the degradation process could be Bi(III) or/and Bi(V). Bi(V) was identified as the main species in the bulk solution based on the color change when Mn(II) was dosed into 15-min reaction solution (BiOX particles were removed). Therefore, bismuth ion solution (0.2 mg•L -1 ) prepared with NaBiO3 was used to simulate the leaching bismuth ion. For comparison, the effect of Bi(III) (prepared with Bi(NO3)3 and EDTA) was also investigated. Designed amount Bi(III) or/and Bi(V) was added into a beaker containing calculated volume DI water. Then the solution pH was adjusted to be around 7.0 with borate buffer. After that CBZ and PMS were added in succession. It must also be mentioned that the bismuth ion leaching from BiOX would undergo rapid hydrolysis and react with other substrate in the solution. The results based on NaBiO3 and Bi(NO3)3 can only qualitatively reflect the effect of leaching bismuth ion to a certain extent.
Text S5. Determination of k( • +CBZ)
pCBA was chosen as a probe compound for determination of k(SO • +CBZ). SO • was generated by PMS activation using BiOBr, and HO was quenched by 1 mM TBA. Both adsorption of pCBA by BiOBr and oxidation by PMS can be neglected based on results of previous experiment. The kinetic expression of CBZ degradation can be expressed as Eq. (2) and its integrated form Eq. (3): Fig. SM-1) , k(SO • +CBZ) was found to be 1.6 × 10 9 M -1 •s -1 . 
